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(54) SCANNING IMAGE FORMING OPTICAL SYSTEM. AND OPTICAL SCANNING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To correct the bend of a 
scanning line by determining the intrinsic tilt in the sub- 
scanning cross section on the incident position of a 
deflected luminous flux on a correcting refractive 
surface in accordance with the incident position. 
SOLUTION: After the peripheral part of a luminous flux / 
is cut off and the flux is subjected to the desired beam 
shaping by passing through the opening part of an 
aperture 3, the flux is converged in the sub-scanning *\ 
corresponding direction by a cylindrical lens 5 having J 
positive power only in the sub-scanning corresponding >r 
direction and forms the image in the vicinity of the 
deflection/reflection surface of a rotating polygon mirror 
6. The deflected luminous flux 29a deflected by the 
rotting polygon mirror 6 is made incident on the position 
7a of the reflection surface of an image forming mirror 7, 
made to be the reflected luminous flux 30a and 
converged on the position 31a on a surface to be 
scanned as a light spot. The deflected luminous flux 29b 
is~made incident on the position 7b of the reflection surface of an image forming mirror 7, made 
to be the reflected luminous flux 30b and converged on the position 31b on a surface to be 
scanned as a light spoL Namely, the reflection surface of the image forming mirror 7 is 
determined as a correcting reflection surface in accordance with the incident position so that 
the intrinsic tilt in the sub-scanning intersection corrects the bend of the scanning line. 
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1 

[lf#Jgl] 3tagOS^e><03t^3tffi[S]SS«c:iO®|fi)$ 

*Ojt3£i»ft^ ►> SrffljE-r* J: b fc. ±IEAItffi®»-ffi: 10 

[IS*^2] ||*gl1Btt0£^flUII&9Xlc:l3V*-C, 

r i: Sr WIS k -T S £SI3*%¥X. 
[H#«3] i«*3S2!Eig0^2E/felfe3t^»c*sv^-C, 

XMft $ « « *S«ttlfg& # o i i: t 

[If*®4] »*^2*fc«3IE^©jfeS*S^)t^m^ 
*3VNT» 20 

[If*l6] lf#^£fctt2*fcli3l2i£cDj£5£*S{fe 

tt^sucisv^-c, 30 

JMtft&£5J£OMl%S*. 

[st*^ 7 ] if 3tm i~6 ess® i ee*a>«2tsft 
[ts*^ s ] it *js i ~ 7 <o&&<o i icieiiojfeStJBMfe 40 

3tSEfe*3t^«cJ:l?te3tSffi±(cjt^^3' hit 

if *® 1 ~ 8 »em<o 1 \zum<oiit&if?i&ft^3k&m^ 
zzk&ftm.k-rzx.fe&Sim. 

[|f#Jgi 0] %tt»>&aft&**flfflSl;:.I:9t*fla[ 50 



2 

If*® 7 IE«©j£&*S{feft^5S$:fflv>.5 C k *®WLk-f 

[tf*3Si 1] %Mt*b(oit&*. %ufa®x-t>zmm 

iL-OgffeS-SS title, ±$tSBm&fcm\zi.*)S£ft 
!f*®8K«©j£3lE*Sffeft^-C, ^ftjiSWIcffilSJi- 

[0001] 
[0002] 

mxv&ffii %7£&mw.\ci$vz>mm<»-^ki,x 
0, w.mxhzz.ki>mmxhz&. m*<nmmxwM 

K-fcSfcroi, 3t^*©KH-±, 

[0003] mmwmm\ci;zyik&&Mi\) 

^»^il!tfS^»^ltlfS«rii5«)fct), fcS^Wu 

J: 5 M&mm& 9 <^*{b^/j: < fc* J: 3 feft'ifeSE 
[0 0 0 4] Sff±0I5Bgc < J;5jfeSISftas»5 0«t U 
S^^v^^»^•a^ ^(< , )t(BiS]S§lcJ:5(i(R)3t^«rC:©J: 

« i 5 k -r 5 1 . mmmiz x z>R&tftskwtufo&\zm 

►) \zttjQ.i-ZJjmk L-C, Mlbtt/i^^SrfflV^ 
[0005] ^SbW<tit^^Srffl^5*i£tt, *SE^ 



l&fflW-l 1-3 8 34 8 



3 

«BBlcj: ■> jfeSUft^ u SrffiE-ra^rifei: LTtt, # 
fflW-l -3 0 6 8 1 3^«<0t>©!WSPe>;tVCV*5. U 

©££i3:3s, ft£SElc&gft<l!i©J&tei££«f&as»)Jii 
jE©imasBLV\ 

[0 0 0 6] 
1000 7] 

[gUg£j$?3H-*fc*©^!8:] c©3893©£3iE*£{fe:)fc^ 

B~-©<Ifo#:£©At*&B tcjol-t 5 IiJ££®rBrt ©@* 

fc, ±IEAIt&BK:fS;t-t5t«>t>*v-t^.&j ©-?*>* 
(M*gl) . 

[0008J rjt^S3SS@*o*s«gft*st)j m 

jER«iB!»**aEl»fti»*9 «r*BEi-*«**r»fc/<v^t>© 
SjJS0j *VMr\ #jfeBWI©R:H-± r^pjjB«»c»fe 

Lfci§-g-©EltB©fflt (ffiiEK«B»S:e-t<oSip<o 

[0009] r®i^s»r®j *jEK**BiE«K**v* 

[0 0 10] ££lftfcjlfc¥Xl*, ±IBttiEKItBSr«FO 

mmh L-CimC#B«Srfflv\ #»«»£>©#:*«:, 
^©±3t»ijS|EHE#B»<OlHie«lciSSSi-SBC»U-C 40 
ffi< .fc^KBftKltBKiAa*;* BfattSCttngl 
BSr*-e*J:5^<Hl5)-r5**, d©«fc 5 ftfifitftlRS: w 
>X&-C&j£5£B±K:ft*#3' h t Lr*3t-f-« t jfeffi 

[0 0 11] ££|ftft£¥Xtt r*g{fe«ffi&#-r;&iBffc 

Bfo**«r±*B#JfcfrflW3V*T*jteBB±»c 
©l^2»I&*(S] 0fcflga»$>fctofeSEBlcS5#; 



4 

U l*B5 5-# (¥lk-C) iirS)3t^«:te*SEB±lC3t 

•C$5 (MB* 3) . 
[0012] ±|ESf 2 Sfctt 3 fe«<D£SEi£ife#3i 
BRttvvc r^*9-<oS«Beff«:ffljES»Bi:i- 

5-«EI4 rM«EIRBrtlc*»rt*ft»«t»'t!'t. 
#**rtlC3ilafc«*«l'-Wla« 3 &5Ettftft*li: ftSJ 
iSftBJ&KiftS (tt*3M) . «IEKI*B«:> &J£ 
*BBrtoJKfc«r WHBUWfcJ C 

5. rigfij « x ©Jj&gEISrBrtfcisltSMiE 

R4tBO+*<*©iSflF©» #-7*#*;W6j*>JScoj6B 
£»5„ rfl^ifidL^S3J»:5cWftfti»-Xf«>*J ili, 
B^^-Mft^n-TBrtfcftV^ t IrSft-r*. 

*2E#JC#t6]fc#*t:»«lj rftSi (B*JS 
5) . EP*>, Z<D®&. ±M&tt&j3fi\z&$?fZYm 

©¥B«r&BfcL.-C, r©¥B©#«l::*>5 
©gyfe£S.{fe Lfc & * , - ©ttlfettiKVBa* if©fiCB 
Kfco-ct>, ¥B©te*©Btc:*>5** I f'<£>lil4fift!) 
fc*?ftv\ 

[0 0 13] jfe3£lSB3t#5Rtt*fc r££S*ffi3rftlc 

[0014] ±ES»*3fi 1 ~ 6 ©ft#© 1 »C|B«S Jxfc 

*E.Z.) ...*.fc,- r ©»B©jtSEie«3t*3Rtt r.3t«fii 
SStcJ: 5 Bir] ©fijftiSB t ttjfeiEBffiB t trM^Qttlt: 
*|S]tc*Jv>-C, »{«>r3t^«)ft*«i8Bi:-r5«BSr*i- 

[0 0 15] ^©^W©3t*fi$l@»4 r3t2SiB^f>©3t 

^IEB±IC*XjKs. hi U-r«3t$*T3t*2c*lT53te 

^S3saj -cfeo-c, ±iEtt*«i~8©tt«©i»cia 

9) . ff*9l OEtt©3t^S3$Btt f)tjlA>b©3tm 
■t««WfcJ:9«Ml«»C«S*, 3t*!eB3t^ 
*tJ:9«*BB±te*^#y hi:UT*»**"C, » 
3i6<jft3t*SSrff9 3tjfeS3$gj tJbot, ±IESt*^ 

*te>«*«9, i oi2ife©ititsgajct5v>T r^tBisj 



5 

t LXftmW- 6-7 5 1 6 2 #4*«BB*G) tMfofcMtB 
KAltB t ItttJB £ £JS#tB £ UT^fO w >-X£^tt % 
±I5Alt B*> e> Alt Lfc»3Kfc«filRl* ffi-ORI* S *T 
ttfflB**&l*ffi£-fr5J:5KU JtfBA • ltm®o4>ft 

LfcEHEi'^Xftj fcJBi\ dO0(EU^X«oftS4i 

t>&<. w<£*£\ ECu^XttteSsitSfiiRjRltB*' 

EltBl*iS*S 6 ie«0*KEK»ffi<D 1 ^fS £ ft So 
Iooi7] m**i iB*©#*aa«i* r#aw»& 

K x ^3fe«#ffi3ErRjfc*v^*fc U-C»»S*S fc 4: t> 

0*5fe*BJbfc#;*#y F fc ttt*$ 
iirT, #j£»ft*3feSESrtT5**SEKBJ tfcot, ± 

lB»*3B8iB««)*alE»«***-e r^^stfHcdiR] 

[00 18] 

[*w<0S6«w>jett] oira, «*«i-5, 7-ii 

v**3Stttf>#*J £ft9, 7/<-fa7 3 tf>Piq£i5£r31 

Xj -c*>5JB«^7-7^AI*U Rlt£*x££ r«jfe 
£BJ fcJBaBtr-frftS-MrfcjtWmttoOtff 1 0OJSB 

[0 0 19] BP*,, ^^7-711 i?tmft&6{Z£Z> 

*6«IBJ £*Pf£ 0BMBK2. 3. 4) o s&ic, m 

*3ktrWifti-S«Kj *r*i-a CM*4 7) fc fe 
*fifiS6lC*5«lR]OjBjR5fi«t«*aEffi 1 0& 



(4) ttHVl 1-38 34 8 

6 

tet-tzmm] sr^r-rs (B^s) . «ot, 010 
[00 2 0] Hiic**?-x a y, z^iisivmchs* 
JWW -e*>9, xzBfcTtrftB* riij^sBrBj -c* 

[0 0 2 1] IP*>, 0 1 03tjfe3tl6«H, *« 1 
©««*:*«fil»6R:j:9«ili**^ *SfeMf^7 
*cJ:9«3fe3lEBi o±lc*x*-/ hfcUT**S*X* 
**«rfr5*3fe3lESSll («#>S9) XhZ> 0 

*»lcCM&<*, «a»ft**3«:1T5***E5S« (§8 
*«10) "CtfcO, *«^b<0**Srl5I(B#Btl6O 

20 tt«««j:2:t>»c@lE»B«l6lcJ:9«AXan»c{in 
S-G\ «3GttftX9X7lcJ:9tb6XB±lcX^3Ky h 
fcLX****-C«a»ftft3fe3lE*rtT5**aEK« (« 
*Sl 1) -CfcfcSo 
[0 0 2 2] El 2 (a) 14, H 1 tC*Stt*[Bl6#B0K6 
K«o«»«r, BUSH'S rYJErfij^feAfcttttj $r 

tt, BC^BMeoBCHlciESEi-SBMTflMU 
«^7-7tt, SttXHc^leME^Btteic r^^tvj s 
ri:ft<«^B^Pjarr5J:5^ f^-fA^MI 

■r**5fcU «iifc5 9--7«>K«Bl4*jEK«B-efc 
5. 0 2 (b) It *3GKA^9«|jEWR«r<>feftVMM 

[_0_0_ 2. 3 J_H 1 Jc^Ufc Ji.oJz. A _lsljlEi^Btt.6.lc ! .J:_Q 

I7a Alt bT^lt3tm 3 0 a t ft 9 , KjfeSB±-C 

ttfi3 i ate r3t3fe*»c:J:s»a^«*<o**ffi«j *e 

40 *>5 0 «|Rj**2 9btt. 8»$7-7©R«iBttl7 
b tCAlt UTKtt ft* 3 0 b i ft 9 , Sc3feSB±-Cttfi 
3 l b\zyt*#iy hkLXMft-rz. ttf3i bte±ia 

[00 24)^7-7' «r»V^4:tfcJ:IB«lC«7 
a. 7bl:»«t5ttlSr, @2 to (b) ^{£67 
a' , 7b' ^Ur^-Tc »^7-7' x^r/V' 

a* ei7b' -CR*tSixfcjt*3 0 b' fc&JitlE 
50 »fl?J6rfRHctt»Rli:*iRl»c:fi]*»9. z<Dtz£>. »££B 



(5) 



WBBVl 1-3 8 34 8 



7 

left!) r££ftfett*:9j ^^-r^ 0 

[002 5] El 1 OHlfi0^ffi»C*5VNT, *S»5 7- 7 

±^SE»fl?*lR] 03lOY#fa) fc:fcttSfiGJ3fcJK<OA 

A0(Y)j £*TU BJ*3SEWffirtOffl#tt, MftftifcO 
A*ftt«fcJ££T r/3 + A0(Y)j ^ftoTV^o 0% 
|g£ : A/5(Y)li, Yj^gUOfcCT^bL refill* # 

4) . 

[0 0 2 6] teft$7-7^©«lRl**:©Al**a[«l4. 
13 2 (a) fC^f i 9 fc* Iel^#Di^6<OlH]^#Jca[^ 

-r*¥B wa»jc«fis*tfc«iRi*jK<o±*iifto»gi 

£>So ^<OX»±lwfcltS**3lE»**lRl<Offi«S:YJffi 
«-c*i-fc, ffl£3iEBrB (XZB) rtK:bM*S£MfeS7 
- 7 CD^WffiOffl^ : 0 + A 0 (Y) W\ El 3 ICiW J: 5 

k> Yffi«^jscT*tt»^aE{kUT*5 9* 
[0 0 2 7] «w-r*tri* ^»^7-7cos:#t®tt r« 

jE^WEj £ It, «jER**B^O«lft**OA**fa[« 
KteFt*M£SIKBA4>H*'4K* : A/3(Y)ds r^feg 
£*H4r0££ttA*'9 (A0<Y)soi:LfclS*5 9 
-7' fi:fflv^i:"rfttf3S4-t"5-e*)5 5»H-±<0** 
»Atf»>) *t*IjE-*-5J:51c, AlMfcWcfSX-CJtafe 

[0028] cor £ trBUO^tt-CSa-rttA I^TO 
<£ ?Kft6 0 @4tli, rjg«*7-7^@^»lcK3e 
LfcffiW*: x. y, zj «:fflV^tR«t5. Z<omm 
5fc:x, y, zfc rB*T0«Xj fcfc-f*. V 

..tt*15.»^.7^>S».B.«>. .TJt^ftAi ^I«-t 

xffiWiy. zffi«lC||[2fl£-t-5 0 : x, y, z * 

ffit*S&, £{feS7-7 0R#*B<&fl2«rtu fSr^&fa 
^£LT r x =f ( y , z) j TttafeSixarfcfcft 

[0 0 2 9] r<DH«-ffi«*»C*5lt*»« : x= f 

(y, z) fc, *5fe3tS«ogaiBk:Be*n*:aE**K: 

[0030] ::wBMo«*ofc^ y JWW£* 
aE»is*fii (Bioy**) £¥ff-e*>* *5 

■TSt rgi]*aEWrBj te> x zli:«?^5 0 0 4ic 
[003 1]»»59-7tt, «ra*K*r***B±lc 



8 

jfeseexttom rf e^ttj )*«b»**ke<o 

<fc?ft7£ttj KifcfcMu M«£VrBrt£*lt*KltB 
tt r»]*3B6rfi|©ftBI»ft«:AfflJi«lSE-t-*J *5fcY 

iBWstetWBrtOKWBoa^t-btatofcJi 
tt, ■ 4 0 Aft 2 0aOjO$i« (x 

- 7 ©BOWS k x y B t oSa»»»«r, ttft^ffl^iEWr 

Brt ^©2(a»»»^ttao rm**»fB 

[00 3 2] H*3g i |5«(D^MOi: 5 fc, #*3£gg 
ffiW©9Jjfe3!EWrBrt<OB*«# : Afl(Y)* rft^g 

20 CT^btfCi^j k, ±IEA**tofcig*afcA** 

e>Mfe^ftJ:5^ SM62 OttlPJ— ¥®rti-ft< ^39: 

TcWftftiSj T*fc5 (W*3g4) o E14IC*5V>T, ft^ 
2 0bttft»2 0*rsyB»CSRT*BK:ia»Lfc W 

[0 0 3 3] kr^-C, EHO*P#^J£(D^«iT«, gf 

30 J:^ rjtSftj (Dfe^ffiS: PkfflWK«B6Ai:©BK: 
-TJi^ftcs. ri»ttj * r-^^j fci*v, H5»c 
r a xj -e^-fo ioJ:5^ r^^ : axj 

aw«^nic«»tftiMtffiB : p' «jfeaiEBi oic 

».Utv -0-5 *c.A.X.^«»t**U..**.* sp 

-5c wJxSr3BJt5lc«:, fe«^9-7^*5ltSBJ*S» 
Btc*5lt«AV¥« (Jfe«^7-7 0©j3felt»rt?*(RliO 

40 *r#AU-C**-rixtfJ:v\ Hf^ : axj fi, H6C 
|§](E#Btt«>lHl<EA : ±aJCfi?C a = 3 
OS (C<Dirt. »ii**«© l t l *tt« 

30a mi mm) icfe^-r^) ©051^^1:^4 

■«B(fBrtlc*tf6*«««rWbS*fti:. A^¥S 
oKftrtt, y*iRUc*»3»»ft*ftttt5. -tote*. 
El 4 jc^-T «fc 5 lc****j» 2 0 n±£&ttfcjjfa ( y 

[00 3 4] 0 9 11, IS*^ 1 — 3 , 6-1 1 iB^tf>3& 

50 w<DnM<DBM&iF*tm-?hz> 0 mi\z7jkLtcnMo>m 



9 

r^SEIfeife 57-7' ©KttBI44ijEK»B"efc < > * 
[0 0 3 5] H^Six*V^jR*»6>, ftdftSSffcSlel 

m k <fc o Wt*** itnm v *j»ttt t u < »■ 

r*«W»j T«>«BIC»iEfll6 0fllAKHB3E«Flc^ 
0) 

[0 0 3 6] IP*>, *£{fe^7-7* J4, AffllRj»6»Cj: 

#£•£681111 M*«2, 3) . Iff 

^7-7' 14 r*A3WE»KHBffij-J-S«lRj**KU:5 
***fc**fti-5«IBj «:*•*-* (Ht**7) 

3t«ft«6*cJ:5fifiOjBjSifi«i«3fe3lEBl Ott 

t-rzvm} zg-tz (trass) . h**g>*5k r# 

SS-TS r x ' , y' , z' ^fftj y' 

[00 3 7] @9 o***36«tt, ««t«»603K*:*r 
ftBlfiWefcJ^BfiS** 7 ' , 8fc 

JE^3X£SSn-XBMt^^ 

Hl4*fc, 3l«^bo*«fc3ftnrtl*6lcJ:9«#ia« 

*Sfcfct>lc, He*B«6lcJt9*#l3WCttrcflirtS 
*, 3fe3Be«***7 - , 8lC*9tfafe3lEB±fc#*# 

(Rjfcffll 1) "CtfeSo 

[0038] 0 9K^-rcfc ^ft^7-7' KttU 

(y' frM^LTik9tr«A.femftJ t\ 

»BI4 r^jE^ttBj T-fc* 0 Vt>B9 0jHk0JMU= 



(6) ftWU-38 348 

10 

9, tORWBO r«**WrBrt»cfert6**J * 
[0039] #&Sf9fttf 5 7-8AJ r^/^Wj 
ic*fers*3te»«)ft^o*« r%*£KBB*o*sit 

10 [0 0 4 0] ftK#r9tttf 5 9— 8fc*5«-S, RttBO 
&9£J:£B«fl(* :A^y' )«*«: y' <om&X 
S>9, ±IB r%£aiEttBH*0£^ftjP9j StUBE-? 
***5fcje*fe*bTV*S. HI 014, ±I2@^«# : 

[0 0 4 1] H 9 fc^f * 5 fc, e«^7-7' <DR&t 
Ifil7a' , 7 b' TK»**Xfc«lRlft*2 9a B . 
2 9b' f4, *B5T9ft»f 5 7-8-(DAttffi@IC*5Jt 
S ft3S0T 9 ft 5 v - 8 OS»BOBJ**KBrt"CO« 
20 fr0)&VMcj:9, B l 0 K^-T <£ b fc^&fftjfc 3 o 
a' , 3 0b' <0R#a***fc!K rttlcj: D 
ft* 9 j 3ftS»jE**t6. 

[0042] 

14, B1-B6 icip UTUJ.^ UfcHj»0?gffi<Z)||J£WC 
*>9, 3aS«2, SHU 09, BlOlCfiPUTRBLfc 

* 5/ r »; u^X 2 J: 9 # y ^ y istf $ tv^*l4 

30 feix6IsME#ffi«6Wu «^*tBSS: 6, rt&R* 
S: 1 2mm, *««A*bOAJ**3RO**j|fti:, 

h^ti&^tKOiCMl (Igll*CioV^Tffie3 1 
a) IC«3tr5^*^«^*0^j»^3ftS*i-ftf46 

[0043] Uttfll 

014 \zmmm i <o r^^gggj &*rr 0 bu ic^-r 

40 iS^RltB, S£lfe5 7-oK#tB) o 

ft^#^ (^R3U»Klcfto-cr4iSMft*¥S) ± 
• BiJ3fe*#JC*filCitt*ix-e«X Troi. r.i(i=l 
-7) :*fi:mmj , % i # B Offi^I i + 1 #@ <D 
BkO*«|±OBPfllHSr Tdi (i =1-6) :*<fc:m 
mj , jtSRd^fe^y^y ^U^XOAWB^^XBIC 
M£fti$Jb(D8g«£ Tdo ( i = 0 : : mm) j , 
««5?-7*>MfefeaEBl 0(cS«EIB«r Td 7 (i 
= 7 :^ffi:mm) j ^^5. ^^i, jtt««^feft*.X 
*i #BOU>-Xo»|t<0«ffl«*^»r6JB*f*SrN 

50 j ( j =1, 2) 



(7) 



1 1-38348 
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[0044] 014 K*5V>T, Y#fltt±jfefi*tt£:#ft 

WtcMStfc^rsjj -efc^o z* • #iriw\ x' ■ jfrfii 
[oo4 5] jb*^ 9-7 icBu-ctt, iaia@*m« 

^:x, y, z (B4#HR) SrB 1 4 

3B»ft*9«jE«fB^#it6ftXV^ftv^»* (A(y)= 
o) j fcSVttBfcU :oiWit*ffl8ft^?)^ 

^fp]<OiX7 h*£r (SMftimm) J £-T£o Z.<0#l 

jrcwfiFr**»*#0# rjft*aH6*iB*o3teBI 
ft;*iRj"Cfc^Y*iRjj £ r@^rjffia*^*5»6y*iRij 



10 



i 


r at 


r >i 


dl 


0 






12. 9325 


1 


oo 


oo 


3.0 


2 


-10. 2987 


-10. 2987 


14. 46 


3 


oo 


oo 


24.60 


4 


oo 


29.5 


3.0 


5 


oo 


oo 


53.2 


6 


oo 


oo 


111.0 


7 


-360. 0 


-131.0 


160.0 



20 



12 

<0B*ffi8»fc*3ttax 2.mt rx* ' z' • ®j £<o 
Y^rsj (y^ft-efcfcs) <o-f fr-efc 9 , X-f/Vhft : 
0ttH*A»M: z»I«&: Z' * b#OrriW*> 
So tJE***€ltt* fe&S9-7K:§|LTtt r_hfB@ 

So 

[0 04 6] r*|]EKI*ffi^*3it -5BJ*fi»rBj tt, ± 
jRffifcjfcvvt* EI140 rx' ' z' ' ®lc¥*Tft¥Br 

t : A/3(y) = 0£ U^«ttj C^ttJgKjm 
-5 r x y Srt^^j £ v ^®tf> rxziM$ 

Soffit : AJ(y)W«. 
[004 7] 

0 j Nj 



1 1.7122(C W>X) 

(7/<-fa7) 

2 1.5112(CYW^X) 

(fcfiiRatB) 

0.45 2.5 

30 x= (yVrJ / [ 1 +V{ l-< 1 +K) (y/r •>*}] 
" + A yHBy'+Cy 8 + D y 10 + E y »+ F y l4 + G 
y 16 +. . 



[0 0 4 8] *S*S 7-70 r X yffirt<D««J # 

jgffe S 7 - 7 <DR|*B5© x y ffiirt <DJ&#; : 

r .= - 3 6 0, K = -_0. 8 2 9 8 2, A= 9, 47 9 6 5 E 

B= 1. 7 0228E-13, C = - 7. 8 1 309E-18, 
D = - 3. 27682E-22, E = - 3. 
F= 2. 50 390E-29, G= 1. 

[0049] ^^v—7(o5imm<ox zmftiz&rtz b n 

J^«fi, ±IBH*rffi«*^ffi« : ylc*5lt*BJ3fe3tE»rB 40 ffig 

f*3£>ft$ : Csn(y)&, 5£Csn(y) = ( 1 / r .) +2 yOnS^to 
)Bte^9— 7 0^Ecr>IiJ^»T®rt<Ote^: Csn(y) : 
r,= -131. 0, bi= 7. 8 1 9 5 5E-09, 
b 2 =-6. 70 6 1 0E-8, bs= 2. 45171E-11, 
b 4 =-5. 8447 7E-13, b 5 =-3. 615UE-15, 
b 6 = 1. 2 9 2 74E-16, b?= 6. 7 3 1 2 6 E-19, 
ba=-3. 26 1 20E-20, b 9 =-5. 0 4 1 0 2 E-23, 
bw= 2. 54 6 9 0E-24 
[0 0 5 0] Csn(y)O^fi^»CC03S^^ y = 0 tt r-t^»J -CfcO, «x.tf ^E — 8 J Ji, 1 0" 8 

JC^LT^^«JT**>6o ±fS^V>T, TE-8J ^ 50 t, C ^{t^^(0|tJ(0^fit^^^5(0*Cfc5o 



1 !• 



1 8 5 1 5E-2 5, 
51822E-33 

y**n (n = l, 2, 3, . . ) "C^L^ r B t 
: bo^^^r^5r#^i-So ^*5, y**nl* 



(8) 



ftmW-l 1 -383 4 8 
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*:A/l(y) «MK:2» 



y 




A0(y) 


7 5. 


2 9 8 


0. 


2 2 0 0 


6 5. 


9 0 9 


0. 


1682 


48. 


19 0 


0. 


0900 


3 I. 


5 3 7 


0. 


0 3 8 8 


1 5. 


582 


0. 


0097 


0. 


000 


0. 


0000 


-15. 


5 18 


0. 


0 0 8 8 


-3 1. 


280 


0. 


0 3 6 9 


-47. 


6 10 


0. 


0869 


-64. 


8 7 1 


0. 


1633 


-7 3. 


9 8 0 


0. 


2193 



So l9»Ofti<, 121 4K:*sivC. W££BrB 

BH»ffc^9-7lcHfiSHfcH^rffi«*x f y. zl? 
tlx sBKWTC* jffifit : Ytmm : y ^Offl^Wt, y 20 

***3S«fflm»C*IV^TI*, A jS (Y) = A 0 
(y + r, ) TWft**t6 r * ictt*. 
[0 0 5 2] ±IBO.fc5lc. M;7-7^lt®M 

[0 0 5 3] wOotplcLT^m^ttS^SE®^ 

*5^"C, @*«# : A 0 (Y) = 0 t \.izW&<D&mm& 

•He&M#9 • f 0 4*tt*:B 8 HOMTttX* 

SB»*«.9.J £UC\. .**-:J ^0A4 mm©*SI|i 
^DiS»4ttV^. r*UC*tU H*«* : A 0 (Y) 

k <t »? te&M&fr q zffijELtimmm 1 -en, &&mm 

0. 0 0 immi;:«$4>£ii:-Cv^o 



[0 0 5 8] 



i 


r ai 


r.i 


di 


0 






12. 9325 


1 


oo 


oo 


3.0 


2 


-10. 2987 


-10. 2987 


14.46 


3 


oo 


oo 


24. 60 


4 


oo 


29.5 


3.0 


5 


oo 


oo 


53.2 


6 


oo 


oo 


111.0 


7 


-360. 0 


-131.0 


160.0 


8 


oo 


oo 
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[0054] nifcm 2 

|lfr»i, r.i(i=l — 8) :^fi::mmj , 
^(omtm i + l#@<0B£O3fc«i±OBraPH* Tdi 
(i=l-6) :¥fi:mmj , </:/!J ^ 

o (i =0 : mm) j % J«fc3?-7' frbVtik 

£Bl OlcMSffiPSS: Td 7 (i=7 mm) J 

^■r^o 

[0 0 5 5] *K«f9ft»f $9-8 0tt«H, &&^7 

^ttmtc) A»-TSA«**^»r5M**»B (0 9 
(Ox zKm®) rtTOfi^-Cife^o ^;M»>?> 

*ttNj(j«i f 2 )-?*•*-. £Hfc^7-7' tr* r^t 
Klff 9 tttf 5 9- 8 f-^mft^ ») « jE«ffi*s**. b*x 

0 HMfc:*) k**3lWi8W«l0^7h*: r, 

«fc : mm) £>*tT:*3 !K wO«^»C3B£i-S j£3SE 

[0 0 5 6] *8«5 7-7' lC§§LTt>, WS6©3at« 
llc*5it-5fe«^7-7lc*H"«6^i:^-o@Wffi« 
x, y, zfcfflftU r X yIrtO«Rj 

!S« 1 i-fctt s * ra & < ±&£>a; : 

x- (yVrJ / [l+V{l-(l+K)(y/r.)*}3 
+ AyHByHCyHDy 1 HEy 12 +Fy l HG 

y. »+.._.. . 

Csn(y)= (l/r.) +2b D -y**n 
(n = l, 2, 3, . . . ) SrffllvCWe-fS. 
[0 0 5 7] 

^ j Nj 

1 1.7122(CW^X) 

(7/<-fa7) 

2 1.5112(CY W^X) 

(filfp]E#tB) 
45 2.5 0»«5 7-). 

45 (tfrvmf^?-) o 



(9) ftfflW- 11-38348 

15 16 

[0059] 

f£&^7-7' <OfrHm<Ox y®rt<D7&:tfc : 

r n =- 3 6 0, K = -0. 8 2 98 2, A= 9. 4 7 965E-11, 
B= 1. 7 0 2 2 8E-13, C = - 7. 8 1 309E-18, 
D = -3. 2 7 6 8 2E-22, E = - 3. 18515E-25, 
F= 2. 50390E-29, G= 1. 5 1 8 2 2E-33 

[0 0 6 0] 

i&&$7-7' (DRj*ffi©M*aEWffirtliJ3rt-S**: Csn(y) 
r . = - 13 1. 0. bi= 7. 8 1 9 5 5E-09, 
b2 =-6. 7 0 6 1 0E-8, bs= 2. 45171E-11, 
b4=- 5. 8 44 7 7E-13, b 5 =-3. 61511E-15, 
be= 1. 29274E-16, b 7 = 6. 7 3 1 2 6E-19, 
bs=-3. 26 1 2 0E-20. b 9 =- 5. 04 1 02E-23, 
bio= 2. 54690E-24 
[006 1] Csn(y)(D^;ii^3S*:^^^ y = 0 0 (y) h*sy hfi: 7) fcffi^T, A/3 (y' ) = A/3 

lc»tt*»B«t?«>6. EP*>. ISM 2 left It* ft* (y + u) £>*l* 0 

*?-7' <D&tom<D&ytttL^ mmmi\z&ftzt£Qi$ io o 6 3] ±i2o$p< LT#^Efi«r#je<sn*£iK 
7-7<DKktmi&mz&^x % a&(y) = oti,tih<D 4*2 &■-*-*« ffe®«« -feSR**^ • f etti±«:B 

-e^O, ft^KH («lR)R*tffia>&<&KIB, 1 1 lc^rt% UttM 2 K*f1-*)tK0!]£ Lt\ flj&Efl)2 

*/7«:fl) fcHKMlfcj3»**raCT* 20 K*5lt * #&#r 9 tttf 5 9- 8 lc*3V>X N A0(y') = 

i 2 K:^-t% Jtttwcw:* festtft • f e #tti*ft#-c 

X: 1. 0 6 4mm0^j^3|tt^D^^UTV^5o - 

# : Afl(Y)^J:9*3lElftft*^Sr»IEUfc*lS«2-e 
li, f eWtoAffttmoo, 9 4rft 

*:0. 0 0 1mml:»'>LTV^5 e 
[0064] L*>U HiKM 2 Tli±lBJfc«*JlcJt b 

0. 0 0 3mm^?>0. 8 5 1 mm^i:^fcttV>5o 
01 5lC^-r<fc 51-, fe«^7-7' KiOK&StbT 

*t>o£#;te>*x*o fcoi:^, B»Jjfe3fe*S]<D«ffi» 
ft: 0. 8 5 1mmlt ^fcLfc^oTfc r||ffl±(D 

40 l\» 

[0065] mmm 3 

ftKBrt^JRSrftje-rsft* : Csn(y) = (1/ 
r.) +2b„- y **n<D*&&LT<0£?\Z&Ml,1to 
[0 0 6 6] 

/£&^7-7' ^EWffi<D»J£*»ffiKl*8tf-*tt*: Csn(y) 
r ,= - 13 1. 0, b i= 1. 698 3 3E-08, 
b 2 =- 6. 3 2 2 5 3 E-8, bs= 1. 4 1 06 8E-11, 



x, y, z<DH«WU ^jfeaE^HSJ&ra^Wrfty. y' 

#ftlCO£ Fy' =y + 77J -Cfct)> z*|Rjtt. z' * 

[0 0 6 2] #&«f!9lfiHf 57- 8lC*Slt*Sftffi<0. 
mg^lt^x* z' ffirt-CG>B*«# : A0(y) (* 

i3a»*3rlRllcWftitt Lttt, 
7-7' <DB*ffi«3Rfc*5lt*ffi«: y £ffiV>*) W\ 

&T*> i 5 J-^x Mi*. *<, 



y 




A/3(y) 


8 8. 


978 


-0. 


3 34 9 


7 8. 


65 1 


-0. 


263 9 


58. 


42 5 


-0. 


147 9 


3 8. 


677 


-0. 


065 1 


1 9. 


252 


-0. 


0 16 0 


0. 


000 


0. 


000 0 


-19. 


2 12 


-0. 


0 16 9 


-38. 


5 17 


-0. 


0 6 6 7 


-58. 


066 


-0. 


1497 


-78. 


0 12 


-0. 


265 9 


-8 8. 


17 0 


-0. 


336 6 



m^m^ : A0 (y' x' z' ffirt-Cztt*!^ <o 

x* , y' , z' -C^^tL^^W) rtTOHtfl 
»:Af (y 1 )tt, ±EH*Tffi«*-COH*«* : A 



(10) 



&mW-l 1-3 8 34 8 
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b 4 =-4. 5 8 9 3 1 E-1 3, 
bs= 1. 7 6 2 9 3E-1 7, 
b 8 =-l. 1 0043E-20, 
bio= 1. 31507E-24 
[0 0 6 7] Z<Ot^<O y {feBi£ft • • f 

<D&mm&\*&&MtW\Cl"</l'<O0. 0 0 3mmlCSc 

MM2\Z&tfZ>0. OOlmmi^O. 0 0 2mmC^ 

■9S*fi:0. 0 0 2mmnnR±.&ttbf&mktZZ>te 

[0 0 6 8] _btc»MU^*OJgffi^*5V^-C«:, IB 

*jEfia*B«rRlt. r*tba*0«jEB»Bfc*aE«ft 
aP9ttIE3b*tr»EU «*«>*|jEK«BfcJ: 

0 6 Of* ^©**«tltt ±E***« id It 5 ft^IE® 

[006 9] ^ @7, 8. 11, 12, 13lC43tt 
5 TY^fill II, ±jfe**lR)Offi«Tf4ft<, 

[00 7 0] 

* 0 (it^i-8) * 

r««>-cEj|fttt<oav^3it»j ^-ct5p r 

9*»TA#ft*^trlW"C#*. fS^«2 t 
3. 4iae^*MOJ:5^ *«tt«Ut*3R^j»«1^9 

oMiEKWffitt, f e#tt«o«5£»tt^«B»ftSrfi 

[0 0 7 1] *fc % iS*«6|E«(O^W0^^3t^ 

#fcfti*R*rt*te* ££fi#jfc#ft*tftir*ik9S:* 
* S C £ lei:*) *<D-C, *jERWffiojBtt*s.W: 
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bs= 2. 3804 2E-1 5, 
b 7 =- 9. 1 0597E-19, 
b 9 = 8. 9785 0E-23, 

o 

[01] iO*W©***36««>iai[Oi»tt«:lft>H1- 
5fctf><D0-efc5<> 

[02] ±IB*JS(D^ffiJc*»t-5*aE«lft^l9«IE«ffi 

io [B3] Hioltlfe^)BiaiK:*rt«ttfll^?-«>SttB 
icttlt*, fiiRj**«>Al*tt«JC*5ltSM*aEWrBrt«> 

[04] HlO|»KO»fliOttflt$?-7lC*ttft, VJ 
**»Brt©ft»**«r±»»**fil^**a*:ft** . 

H^J&SSSfciJ: 0RW*N5fcfc(OB-C*>*. 
[0 5] Biojltto»ttfci3ite*^4rRWi-Sfc» 

[06] Bi©**o»tt^i3JtS*^©«*«««r* 

20 -tm-ehZo 

[0 7] mmKMrsfeBttft • f 

[08] i fc»rajttt«icBr a«B»ft • * 
[0 9] xnosnikoaioniRtrRnrsfcftoB-cjb 

[01 0] BQ^JtO^tSlcjsitSitRJf^fttf^^ 
-8OR4*BOJB«*rRWi"*feJe><0B"C*)6 o 
[01 l] ldk«2K:Bi-6RBilA*»BKA#9 • 
30 f flKHtSr^tBtfcS. 

[012] mm&\ 2 tc^* jttfett£Bi-*ifcBttdii • 

*3teRft^9 • £ e4*tt*r**-B"C*>6. 
[013] JBMStcRTftRBttA -*3IB»«*9 • 
f eftttSr^i-Btffc^. 

[01-4] 3UIMa4cB^6.jtt4WR<rRB4:6-fcftO 
[015] Xlkffl2£*»v^C* JttfcflJ: 0 bftBtttt** 

[*?*tf>RW] 



40 1 




2 




3 




5 




6 




7 




1 0 





(12) 



11-38348 



[0 71 



ma] 



r-t«u Y-U1.9 



/ 



(mm) (-mm) 



\ 

aid at «*n«ir4 



094 -m 



r-Md y-mo r-<ou 



-in 

(mm) 



I9i 
<««) (mm) 



I 



100 -f-oo 



no 



[09] 



[01 ol 





II 2] 



[011] 



-<4> 
(mm) 



i 100 'Mi 



OCi -100 
(mm) (%) 



4.00 



/Wo 



m -too 

(mm) f»«0 



/ 



